Prostate cancer affects one in six American men. Erectile and sexual dysfunctions are long-term side effects of prostate cancer treatment. PubMed database was searched for papers on prostate cancer-related sexual recovery for men and couples. The search yielded articles on (1) the treatment of erectile dysfunction, (2) men's psychological and culturally diverse adaptation to the sexual side effects; (3) the impact of prostate cancer on couples' relationships; and (4) interventions to promote sexual function. Erectile dysfunction after prostate cancer treatment has been widely studied.
Introduction
Sexual dysfunction, a loss of pleasure and diminution in sexual ability and activity, is a common longterm consequence of prostate cancer treatment. Following prostate cancer treatment, many men and their partners develop sexual dysfunction in response to erectile dysfunction. 1 Erectile dysfunction is defined as the incapacity to achieve and maintain a penile erection sufficient to attain satisfactory sexual relations. 2 Erectile dysfunction occurs in 25-85% of patients after surgical treatments (that is, prostatectomy), 3, 4 in 32-67% after radiation treatment, 5 and in approximately 71% following short-term neoadjuvant hormonal therapy. 6 Erectile dysfunction occurs immediately after a prostatectomy with recovery of erection, often partial, taking up to, approximately, 2 years. Radiation treatments affect erections gradually as penile tissues, and cavernous nerves are changed by radiation effects, peaking approximately 2 years after treatment. 7 Androgen deprivation therapy eliminates erections quickly and decreases libido while generating unpleasant side effects, such as hot flashes, fatigue, bone fragility, weight gain and muscle mass loss. 8, 9 Although erectile dysfunction secondary to prostate cancer treatment has been well documented, 10 the research literature on sexual dysfunction and recovery is still sparse. Sexual recovery is defined as return to patient-reported satisfactory level of sexual functioning. The purpose of this study was to conduct a review of the research literature on sexual problems following treatment for prostate cancer.
Methods
The PubMed database was searched systematically by the first author for articles on sexual dysfunction during the past 15 years, using the following key words: erectile dysfunction, prostate cancer, couples, partners, sexual/sexuality, diversity, homosexuality, African-American, Hispanic, Native American, Arab American health and quality of life. The search generated 848 abstracts. Further search of linked articles led to 50 additional studies. Although an attempt was made to select recent research studies with rigorous designs and large samples, the literature specifically on sexual recovery following prostate cancer treatment was sparse. Several studies that focused on the experience of patients and couples used qualitative designs with small samples. They were included in the review because of the valuable, in-depth information they provided. A total of 102 studies were reviewed in detail because they addressed sexual recovery. Of those, 67 addressed erectile dysfunction and its treatment, whereas 35 addressed other aspects of sexual recovery (the men's experience, partners, couples and diversity). This study, while recognizing the considerable work that has been carried out to return men to erectile functioning, highlights the research on the psychosocial aspects of sexual recovery after prostate cancer. It is important to address the broader context of the recovery both empirically and clinically to enhance men's and partners' quality of life after prostate cancer treatment.
Institutional Review Board approval was not required. The authors attest that they have no financial and personal relationships between themselves and others that might bias their work.
Results
Although the majority of the literature on the sexual recovery after prostate cancer treatment focuses on the incidence and treatments of erectile dysfunction, it will not be reviewed here in detail. Studies as well as review articles on this topic that summarize research to date are available in this and other publications. 1, 3, 5, 6, 8, 9, [11] [12] [13] [14] In spite of the advances toward the restoration of erectile functioning promoted by nerve-sparing surgery, [15] [16] [17] [18] penile rehabilitation 16, [19] [20] [21] [22] and erectogenic aids, 3, 11, [23] [24] [25] satisfaction with erectile dysfunction treatment appears to vary with the particular treatment, and is typically reported not to be high by the men who sought help. 13, 26, 27 Miller et al. 28 reported that only 10% of men were satisfied with their treatments. Men's infrequent pursuit of erectogenic help suggests that other factors in sexual recovery may have a significant role. Psychosocial aspects of sexual recovery are cited in some studies 3, 29 and offer an opportunity to examine the context of erectile recovery.
Help seeking for erectile dysfunction. Asking for help in sexual matters is not easy for either the person who asks or for the person from whom help is sought. Most people consider sexual activity a private matter and feel awkward when discussing sexual difficulties, even within the couple. In a provider-patient relationship, the dynamics of help seeking can be burdensome, if one or both members of the partnership feel uncomfortable broaching the subject. A study by Matthews Nichols and Barret 30 gives insight into the way in which physicians, while seeing responsiveness to their patients' questions about sexual problems as a part of their role, feel unprepared in terms of knowledge base and comfort with the subject. As an echo of the physicians' feelings of inadequacy, a study by Marwick 31 highlights patients' low expectations of their providers to whom they turn for help with sexual concerns.
Characteristics of men who seek help for erectile dysfunction. Approximately 59% of men with erectile dysfunction due to prostate cancer treatment seek medical help. 3 Men are more likely to seek erectogenic treatments after prostatectomy than after radiation therapy, but few men try treatments 28 and tend to discontinue them early. 32 Factors that characterize men seeking help are younger age, available sexual partners, better physical and psychological health, more education, greater financial well being and nerve-sparing surgical treatment.
3,4,33 Schover et al. 26 found that men with sexual self-confidence and positive attitudes toward obtaining help were more likely to seek help than others, and that help seeking may be associated with the earliest stage of illness, before biochemical failure. 33 Matthew et al. 3 hypothesize that psychological barriers may affect men's help seeking for erectile dysfunction. They suggest that a biopsychosocial model of care, provided by a multidisciplinary team that would include professionals with expertise in sexual counseling might help remove these barriers.
Men's psychological and culturally diverse adaptation to the sexual side effects of prostate cancer treatment. Psychological effects. The quality of life research in prostate cancer emphasizes the importance of sexual functioning as a part of overall well being. 27, 34 After prostate cancer treatment, beyond the loss of erections, men's responsiveness to visual, desire-inducing stimuli can diminish, 35, 36 and their libido can decrease. All men continue to have orgasms (without ejaculate), but some report absent, less intense or even painful orgasms. 37 Some men report feeling sad and tearful about the loss of erectile functioning. 38 Their self-regard is diminished and they experience the changes in sexuality as a loss of quality of life. 36, 39 Several qualitative studies described patient reports of loss of manhood and loss of familiar self that can come with the sexual side effects of prostate Sexual recovery after prostate cancer D Wittmann et al cancer treatment. 35, 40 Men also experienced loss of the capacity to respond to sexual cues, sexual fantasies, and spoke with nostalgia about past sexuality and loss of self-worth. Some men avoided sexual encounters for fear of failure or embarrassment. 35 For others, the loss of erections was synonymous with the loss of the meaning of life. 39 Men in these studies did not confide their emotional pain, even when family support was available, although some confided in other men with prostate cancer. Instead, men coped by maintaining their competent roles, for example, 'being an engineer'. 41 Some studies have identified barriers men put up to limit expression of their distress about sexual dysfunction. Gray et al. 42 reported men's tendency to work hard not to be vulnerable. Wall and Kristjanson 43 advance a theory that men's response to prostate cancer treatment sequelae is mediated by the way in which masculinity is learned by men in Western culture. These investigators view men as being defined by 'hegemonic masculinity,' an a priori construct that requires men to restrict emotional sensitivity and expression, and to be stoic instead. Hegemonic masculinity, in their view, prevents men from experiencing their feelings about prostate cancer and its side effects or from asking for help. Other researchers make similar observations. 42 Based on their research, Wall and Kristjanson 43 propose a new flexible construct for masculinity that is less absolute, more dynamic and designed to promote coping based on context.
Cultural diversity and adaptation. There is little research on the sexual recovery of different ethnic groups from prostate cancer treatment. For AfricanAmericans, this may be associated with the distrust of the health care system after the experience of racism and exploitation in medical research. 44, 45 A few exceptions are worth noting. Jenkins et al. 46 surveyed 1112 white and 118 African-American men about their sexual functioning before and after prostate cancer treatment. They also examined factors that determined men's treatment choices, sexual self-image, sexual functioning after treatment and help-seeking attitudes. African-American men were more likely than white men to consider erectile function while making a treatment choice. They were more likely to value penetrative sex because other methods were not a part of their sexual repertoire and were not valued. African-American men reported greater rates of loss of desire following treatment, but they had more positive attitudes about help seeking. A 5-year prospective study reported by Johnson et al. 47 surveyed 1475 nonHispanic white, 321 African-American and 279 Hispanic prostate cancer patients on their urinary, bowel and sexual functioning. At 60-month followup, radiation patients of all ethnic groups reported fairly similar outcomes. However, African-American men in this study reported a better sexual and urinary recovery after prostatectomy than nonHispanic whites.
Namiki et al. 48 compared sexual outcomes for 275 Japanese and 283 American men following a prostatectomy in a 2-year prospective study. They found significant differences between the two groups. Although American men's erectile functioning improved significantly more than that of Japanese men, American men reported more sexual bother than Japanese men. The investigators contend that Japanese men may not consider sexuality a medical issue and may not seek help from physicians. Additionally, the lack of privacy during Japanese medical office consultations may discourage such inquiry. 48 Native Americans, Arab Americans, and Central and South Americans are ethnic groups in the United States that have been particularly neglected in the prostate cancer research on sexuality. No research has been conducted on gay men's individual or partnered sexuality, and their concerns about the loss of pleasure with the loss of the prostate and loss of safe anal penetration due to injury to an irradiated bowel. [49] [50] [51] Smith et al. 50 caution that homophobia in the health care system may lead to gay men's loss of support during their recovery from prostate cancer treatment.
The impact of prostate cancer on couples' relationships. Prostate cancer has often been called a 'couple's disease' because the illness and treatments affect both patients' and their partners' well being.
Effects on partners and relationships. The research literature on the partners of prostate cancer survivors indicates that partners tend to be more distressed than survivors, 52, 53 wish to be included in information gathering and decisions, and benefit from support and inclusion in the recovery. 54, 55 Otherwise, they may develop distress and psychiatric problems. The early and late stages of the illness pose a particularly strong risk. [56] [57] [58] [59] The factors that cause distress in partners are patients' physical pain and physical limitations. 53, 58, 60 Some partners are distressed by men's urinary incontinence. 53 Couple relationships are affected by prostate cancer treatment. Communication within the couple is reported as an area of difficulty because couples often do not share their concerns; men and women report different needs for intimacy and guidance about recovery from treatment. 42, [60] [61] [62] The trajectory of coping may be different for patients and partners. Couper et al. 63 found in a sample of 103 survivors and 103 partners that partners' rates of depression, distress and anxiety (per criteria Diagnostic and Statistical Manual of Mental Disorders 4th edition) were higher than those of the patients and the general Australian population. After 12 months of Sexual recovery after prostate cancer D Wittmann et al cancer treatment, partners were less distressed and depressed than patients, and partners' satisfaction with their marriage had decreased. Partners' functioning and response to side effects are also influential; Navon and Morag's 64 study suggests that the functioning of partners of men on hormonal therapy for advanced prostate cancer plays a critical role in the recovery process of cancer survivors and Sanda et al.'s 27 study suggests that patient satisfaction with quality of life related to sexuality is significantly associated with the partner's satisfaction with the same.
Couples' sexuality. The few studies that focus on sexuality offer diverse views that may reflect the different ways in which prostate cancer survivors and their partners appear to react to sexual dysfunction. Some studies suggest that partners are less concerned about sexuality than patients, 53, 62 but this may be due to the fact that partners expect loss of sexual availability of the survivors and give up on sex prematurely. 32 Garos et al. 65 found in a survey of 77 prostate cancer patients and 57 partners that partners' general and sexuality-related depression were significant predictors of patients' satisfaction with the relationship. The relationship between sexual bother and psychological functioning is corroborated by Wootten et al. 66 Schover et al. 4 in her survey of sexual outcomes after prostate cancer treatment reported that 66% of partners indicated having some sort of a sexual dysfunction, suggesting that sexual dysfunction in the partners may also affect couples' sexual relationship. Shindel et al., 67 in their study of 90 couples where the man has undergone radical prostatectomy, found a high correlation between survivors' and partners' sexual dysfunction.
Interventions to promote sexual functioning. There have been very few interventions designed to help men or men and their partners manage changes in sexual function or well being (Table 1) . Most intervention studies include psychoeducation regarding coping with the sexual side effects of prostate cancer treatment, but not all measure sexual or intimacy outcomes. 55, 68 Only three studies address interventions to improve sexual functioning of men with prostate cancer.
Molton et al. 69 conducted a randomized clinical trial to improve sexual functioning with men treated with radiation for prostate cancer. Men were randomized to either a 10-session group behavioral intervention aimed at stress reduction related to prostate sequelae or to a control condition. Men who participated in the intervention reported improved sexual functioning compared with controls. Men with greater interpersonal sensitivity showed greatest improvement in sexual functioning.
Canada et al. 70 conducted a randomized clinical trial to enhance sexual recovery for patients treated for localized prostate carcinoma and their partners. Fifty-one couples were randomized to participate in a four-session sexual counseling program. The program offered education about the effects of prostate cancer treatment, menopause and treatments for erectile dysfunction, communication and promotion of intimacy. Participants in both the intervention and control groups were sent home with behavioral exercises. At the end of the four sessions, men's erectile function and women's sexual functioning in both groups improved. At the 6-month follow-up, however, both male and female sexual functioning began to decline.
Davison et al. 71 tested the effectiveness of a one time intervention with 90 survivors and 45 couples in a prostate sexual rehabilitation clinic. Participants were given information on the sexual side effects of prostate cancer treatment, erectile dysfunction treatments and counseled on selecting treatments, increasing their sexual repertoire, and encouraged to schedule return visits as needed. They were surveyed before the program and afterwards on their sexual functioning, attitude toward their partners and satisfaction with the program. PDE-5 inhibitors and intracavernous injections were the treatment options chosen most frequently. Patients had significantly better attitudes toward their partners and were more satisfied with this program than were their partners. Very few patients scheduled follow-up appointments, thus making it difficult to evaluate long-term effects of the treatment. The study was limited because no data were collected on the sexual functioning of partners or couples.
In a randomized trial, Titta et al. 72 treated 29 men with intracavernous injections and sexual counseling and 28 men with injections only. The study showed a positive effect of sexual counseling on treatment efficacy of and compliance.
Discussion
The research on erectile dysfunction treatment embodies the hope that men can return to their ideal, precancer functioning. This is often impossible due to nerve and tissue injury during treatment. Men's reluctance to seek help in sexual recovery may represent unresolved disappointment with the medical treatment's inability to recapture spontaneous sexuality.
In reality, men's sexual response is often altered after prostate cancer treatment. 73 The spontaneous movement from desire to arousal and intercourse is affected by the unresponsive nerves that govern erections. Now, to enjoy sex, men have to accept a lowered or even lack of physiologic response, tune Sexual recovery after prostate cancer D Wittmann et al out intrusive thoughts of disappointment and focus on sensual stimulation, even though it may take longer to achieve arousal and orgasm. Interestingly, this sexual response echoes Basson's 74 model of the female sexual response in which the appraisal of context and subjective interest in sexual activity are the more critical variables than visual stimuli and genital congestion. Our need to explore men's sexuality more fully after prostate cancer treatment is highlighted by a recent study by Nelson et al., 29 which identifies both erectile functioning and psychosocial factors as determinants of sexual satisfaction.
Men recovering from prostate cancer should be made aware of the potential impact of the loss of erectile functioning on their sexual relationship. Describing typical changes in sexual response due to various treatments can encourage realistic appraisal of sexual changes and reduce men's feelings of isolation and helplessness. While supporting men's strengths, it is important to assess their tendency to displace disappointment on goal-oriented tasks as a way of warding off feelings of vulnerability and grief. Help seeking depends on the willingness to acknowledge problems and convey them to others. Successful sexual recovery from prostate cancer treatment can ensue if men allow themselves to grieve the loss of familiar sexuality and explore new, satisfying sexual activity after prostate cancer treatment.
The partner and couple research alerts us to the importance of the partner's well being as a factor in positive sexual outcomes in the prostate cancer survivor. Partners clearly benefit from participation in the treatment and sexual recovery process. However, there is a significant gap in our understanding of the way in which partners' postmenopausal difficulties with desire and penetrative sex affect partners. Women's postmenopausal and men's postprostate cancer difficulties can create mechanical and emotional challenges to intercourse and contribute to couples' anxiety about experiencing and giving sexual pleasure.
Improved knowledge and communication about sexuality in middle and older age is a necessary goal of successful recovery for both survivor and partner. For some couples, poor communication and sexual dysfunction may have predated prostate cancer. The treatment of prostate cancer may offer an opportunity to re-examine couples' sexual functioning and propel them toward a better adjustment in the long run. Like any other conduct, sexual practices are culturally determined to some degree. Delivery of care during recovery from prostate cancer must be performed in a culturally competent manner.
Finally, our observations and recommendations clearly resonate with the Institute of Medicine's call for psychosocial intervention in cancer to minimize adverse psychological and social effects. 75 Clinical recommendations. All men define their masculinity as a part of normal development. 76 When they have to restructure that definition due to sexual dysfunction, few will view that restructuring positively. Yet, men need to be reminded that even without ideal erections, much of their sexuality remains. Sexual feelings, penile sensitivity, orgasms and partnered intimacy (in many cases) are available. Helping men recognize sexuality as a much larger concept than erectile function is an important intervention that reframes the prostate cancerrelated sexual side effects. Creating an accepting health care environment for men's vulnerability and feelings about the loss of erections will help them approach mourning as the gateway to a new sexual adaptation alone or with a partner. Movement forward is easier when change is acknowledged, understood, grieved and mourned. In most cases, this may be a brief, supportive intervention in the context of a cancer survivorship program, preferably with the partner present. Inclusion of information about menopause helps couples recognize that both individuals may face sexual challenges in middle age. Support for communication about new intimacy will be helpful. This comprehensive approach is likely to minimize barriers to penile rehabilitation and sexual recovery. When brief psychoeducational interventions are insufficient to improve couples' sexual relationship, long-term issues may be impinging on this adaptation, and more intensive sex therapy may be required.
Clinicians should create an environment that includes language and teaching materials that are inclusive to men from other ethnic groups or cultures and their partners. Diagrams and drawings may be needed when English is a second language. Health care providers may need to expand their knowledge of sexual practices, sexual beliefs and concerns relevant to gay and bisexual men. Encouraging homosexual and bisexual men and their partners to discuss their concerns in a supportive environment is necessary to promote their sexual recovery.
Availability of psychoeducation about changes in sexuality, sex therapy and couple therapy as a part of prostate cancer care would reassure patients that there is a support structure aimed at restoring intimacy and sexuality. It may encourage help seeking that has been less than optimal to date.
Directions for future research. Medical treatments for erectile dysfunction following the treatment for prostate cancer have contributed to the alleviation of suffering and promotion of sexual recovery. However, the data on men who do not seek treatment for sexual concerns indicates that our understanding of patients' experience needs to go beyond the sole focus on erectile dysfunction. Prospective longitudinal studies, preferably initiated before cancer treatment are needed, that describe the psychological reactions of men and couples to the loss of erectile function, changes in sexuality for both men and their partners and to the overall recovery process. Pretreatment sexual attitudes, practices and relationship factors should be investigated in a culturally sensitive manner so that the psychological processing of loss, grief and sexual behavior recovery can be better understood. Such studies will enable the design of accurate evidence-based interventions that will reflect the complexity of men's and partners' experiences. Instruments that are psychometrically sound, culturally competent and that tap into men's reactions in an illness-specific way are also needed.
More intervention research based on an understanding of men's and couples' experiences is needed. Timing, length and intensity of interventions can then be studied. Current research suggests that short-term interventions may have short-termsuccess. 70 It is necessary to build evidence about the kinds of issues best addressed by short-term or longterm interventions, and factors that maintain treatment effects over time.
Patients with prostate cancer, partners and clinicians need a sexuality-focused road map to guide them from diagnosis, through treatment to recovery. The road map should include real-time assessments to guide interventions: psycho-education, grief, coping, creation of new sexual possibilities and referral for individual or couple sex therapy. If the sexual recovery road map includes periodic evaluation of its efficacy and effectiveness, it can be successfully integrated into evidence-based treatment of prostate cancer.
